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Polymer, steel & glass 
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Factors affecting deformation - J^a ^ >jj <^a J*tja : 


1-Loads- lWVi 


2- Dimensions of building - -M 

3- Type of Support ( Roller, Hinged, fixed ). 

4- Stiffness characteristics - a -&* 1 \ ck>'j^ 



Isotropic 


orthotropic 


Steel - Glass - Polymer FRP - Wood - Timber 

isotropic Ji Jijj orthotropicJi jijJi 
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Normal stress 




1-Young's modulus|a= 


Normal strain 


2-Shear modulusK = 




Shear stress 


Shear strain 



3 - Poisson's ratio = £ Transvers 

cLongitudinal 


1-Young's modulus (Major) 


2- Young's modulus g (Minor) 


ØLongitudinal = 
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Normal strain 
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ransverse = 


3 - Poissorfs ratio 


(Major) 
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4 - Poisson's ratio m (Minor) 


ij^aJi strain ^fauli ja Lia^ 

i$j \ jJi strain J) 
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2- Shear modulus 

Two dimension property 
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V fiber 0.7 V polymer = 0.3 



► 1 -Rule of mixture : 

► Ei = Ef * Vf + Em * 

„v„.v, *Vf +^m*Vm 


Vm First equation 

Second equation 


► 2-lnverse Rule of mixture : 
1 Vf = Vm 

E2 Ef ~~ Em 


Third equation 


Fourth equation 
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Fifth equation 







